In a previous communication (Bailey, Murphy and West, 1961) we reported the urinary excretion of prednisolone and prednisone of a number of children who were not responding to prednisolone therapy. From the findings we concluded that some ill children absorb only a fraction of the dose of prednisolone given to them and we suggested that until a surer way of giving prednisolone was found it might be wise to give the more watersoluble steroid triamcinolone which they absorbed well. Each urine was extracted twice and two aliquots of each were measured. This method of measuring the free hormones in urine is both exacting and time consuming. When comparatively large amounts are to be measured, as in this study, time can be saved by employing gas chromatography after partial purificaticn of the extracts (Bailey, 1963). Results
In a previous communication (Bailey, Murphy and West, 1961) we reported the urinary excretion of prednisolone and prednisone of a number of children who were not responding to prednisolone therapy. From the findings we concluded that some ill children absorb only a fraction of the dose of prednisolone given to them and we suggested that until a surer way of giving prednisolone was found it might be wise to give the more watersoluble steroid triamcinolone which they absorbed well. Recently, highly water-soluble prednisolone phosphate tablets have become available, so we have repeated some of the studies. Urine specimens have been provided as previously by Professor R. S. Illingworth and Dr. John Lorber of the University Department of Child Health. The results are reported because they suggest that the phosphate tablets will prove of considerable clinical value.
Methods The tablets of prednisolone (5 mg.) were given whole in some cases and crushed in others. The phosphate tablets, containing 5 mg. of prednisolone, were given dissolved in water. Aliquots of the urine collections were extracted with ethyl acetate; the extracts were purified and the prednisolone and prednisone isolated by paper chromatography. They were then reacted with isonicotinic acid hydrazide and measured by ultraviolet absorption in a Unicam spectrophotometer at 405 msL.
Each urine was extracted twice and two aliquots of each were measured. This method of measuring the free hormones in urine is both exacting and time consuming. When comparatively large amounts are to be measured, as in this study, time can be saved by employing gas chromatography after partial purificaticn of the extracts (Bailey, 1963) . Results
Child. The Table gives details of the children treated, the doses given, the amounts of prednisolone and prednisone excreted, the creatinine excretion and, in some cases, the excretion of t3tal 1 7-hydroxycorticosteroids (1 7(OH)CS) (Appleby, Gibson, Norymberski and Stubbs, 1955) . It will be seen that in each case more prednisolone and prednisone was excreted when the phosphate tablets were given. The interpretation of the figures will be considered below.
Adults. A rheumatoid arthritic patient who had had a partial gastrectomy was responding very poorly to 10 mg. prednisolone given in the form of enteric-coated tablets. When he was given the same dose of prednisolone phosphate he improved considerably. It was found that his excretion of prednisolone rose '0°0 when he was given plain crushed tablets and 10000 when given the soluble phosphate tablets. Another patient responding normally to 10 mg. prednisolone was given the phosphate tablets. Her excretion of prednisolone rose by 2500. Thereafter five rheumatoid patients were changed from plain to phosphate tablets and in four of the five the clinical effectiveness was clearly enhanced. These patients were aware of the effect of the phosphate tablets about two hours after taking them and were aware of their effect diminishing after 10 hours. Despite the latter they preferred the phosphate. While receiving plain tablets twice daily they were not aware of the effect starting and stopping and some found that more analgesic tablets were necessary. These findings suggest that the phosphate tablets were more rapidly absorbed than the plain. So far we have not found the phosphate tablets a cauise of dyspepsia.
Prednisolone Excretion of Controls. Before considering the interpretation of the findings it is necessary to know something of the excretion of prednisolone by normal subjects. The Figure shows the excretion in the eight hours after the administration of a single dose, at 9 to 10 a.m. The subjects were three members of staff. The scatter of the results was subsequently found to be partly due to differences in the rate of urine flow. At rates of urine flow of I to 2 ml. a minute there was onethird less excreted compared with rates of 6 ml. or more. As prednisolone is bound by transcortin 71 (Daughaday, 1958) one might have expected the curve to be flatter in the lower dose range, but in untreated individuals the hydrocortisone concentration will be highest in the morning and not until it has fallen will all the transcortin binding sites be available to bind prednisolone. Had the subjects' secretion of hydrocortisone been suppressed by previous therapy more prednisolone would have been protein-bound and less free to be filtered in the kidney and this would have been particularly noticeable at low dose levels. This may explain in part why the subjects in the Figure excreted approximately 10% of the dose given, whereas the patients in the Table, who Interpretation. The greatly increased excretion of prednisolone and prednisone seen when prednisolone phosphate was given could be due to increased absorption and, or, to a more rapid rate of absorption producing a high blood level that quickly saturated the specific binding protein and allowed more prednisolone to be free to diffuse into tissues and be filtered in the urine. In a normal subject a change in the total excretion of 17(OH)CS should provide some evidence of what is happening. If, for instance, the excretion of prednisolone plus prednisone rose by 4 mg., solely because it was more rapidly absorbed, the total 17(OH)CS excretion would rise less than 4 mg. (3-4 mg. derived from the free hormones minus 1-2 mg. 17(OH)CS metabolites that would not have been formed). If, on the other hand, the rise of 4 mg. prednisolone and prednisone was due solely to increased intestinal absorption the excretion of total 17(OH)CS would rise 12-16 mg., since normally two to three times as much metabolite would be excreted.
In ill children both liver function and glomerular filtration may be defective. The former will result in a rise in prednisolone excretion and a fall in the amount of the 1 7(OH)CS excretion that can be ascribed to liver metabolites. The latter will result in less prednisolone being excreted and more being excreted as 17(OH)CS metabolites.
Turning to the We have measured the free prednisolone and prednisone in the urine rather than the free A 14,3-ketosteroids because the former provide the best available guide to the effective concentration of these hormones in the body (see Greaves and West, 1960; West, 1960 
